Axonal degeneration and regeneration: a mechanistic tug-of-war.
Axonal degeneration is a common hallmark of both nerve injury and many neurodegenerative conditions, including motor neuron disease, glaucoma, and Parkinson's, Alzheimer's, and Huntington's diseases. Degeneration of the axonal compartment is distinct from neuronal cell death, and often precedes or is associated with the appearance of the symptoms of the disease. A complementary process is the regeneration of the axon, which is commonly observed following nerve injury in many invertebrate neurons and in a number of vertebrate neurons of the PNS. Important discoveries, together with innovative imaging techniques, are now paving the way towards a better understanding of the dynamics and molecular mechanisms underlying these two processes. In this study, I will discuss these recent findings, focusing on the balance between axonal degeneration and regeneration.